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2 BCS^ife# 

2.1 hlPviJUl 

'J> L t£ 11 b^°D A'A Jlføfr ©—ISø^JAMØg4bSto bt©ffi© 

jI©®féttfi‘t''eL:3z!i'<£ LAA\ A Sffl (M^-ffi) <DM^^ 

Abibi9o ::m -T^T©/iFjTM#A©ffi^liW'«Ø^L3^ASii^©A(3»«:PS 
0 Sto utittoS OlS^A'y 7°A s Hv^Tfc 0, fr-?? ?b I^ØWit©! 
titAP3Jl?:llftlito 3©b t, 2 ©®^?JA s MHpffiL btSAS, LV^øAAtib© 
7N 5 ;b b— T A ; S:/ipjTfflSfbb[ø©lén-®i(©^r9l't:''bAV^£L tl:^A ba'fia-fflfS^A s Æ)'5, 
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ck -5 4É^Ø^;»f4®®:fa44c£WI^4#^£PgoT©£-7Ab, Landau ©féUf 
^ 7 ^- Xiz<S:&ftM%ia fe S fe, A^Tøfeøi -5 4f7Hfilul feffl4M4å i -5 CSit bS 
©£4 0 ^l!4©T©iLAll©JS!m©AM7'4, feøi: -5 T^iJipAt® t£Éø,E4 

ffl/;J:goti'/;i i: T^-S ck feT"7fe\ ili^^ibOrøl: t^SfiSCM^Vy 7°£B3fe 4 0 fe 
4<T{io4<'4fe44't4©ife4E)5y4'#Æ'4'5, J:l'5®t*to fCM^Vy 7°/7' 

S) S 4 S Øjf 4ffl fe^f±#SØJf 4ffl4'& S 4> 4774, i © -5 4©#ÉØJf4 4 © £ b 4° 

p 7' 7 ;H7Jr fe B? t>* S 7 0 

44A4H4STfe©®feÉ7 1 fc§ SPTfflfi, i© ^'D'>'feH)li; feT4A^4gøjf477 

fe, f^4K© ^ % $> 6 »tfe &%o fe © 4 ps o 4 1 1 4 a ® c- s fe i- 4 't 14 © 

fe © £ ESI] fe fe to Clay W^FJt©SBAV y 7T^S®^ii#Ji|g Lie 

7-4^44© Yang-Mills S!ra 7® 844 7 7°^©T©5fe fe£44r, ©fe 
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3nÉ7'4 b fe' P 77 /felfelY k 37© © 44 o fefe fe fe V' 1 fefa fe fe7/7©<S4©4Æ> 0 fe’fe/S^fe [4], 
feøfe fe 4AfiW4tt®£7'É‘©7$?< ©4É^4Jg7£7o 
$t^I(:gofe b 7»7'7;bf7j7©IilA4[Afr7 2 ©Alf-S fe, 
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<5 iftl?ttL i Oo © S 0 -S ft# 2 © boson 

Cooper &^}Z.tltå-h3tt£(D~C:\ Z titc $ ilH ir S L i 9 0 tt Lttt^^fP^tt tt(l) ^r —iAill a 
tt Cooper 

S[ 0 ,$] = i ^/|da| 2 + /|(d + 2i 0 )<I>| 2 (1) 

tt^tt^ttt C !£tt u = ^|W Atl ...^ n dz /il A • • • A dz^" tMtf nJ&^'Ziifljr 6 tt ttt | w | 2 = 

uA*w = uJ,.. )In d w i ttB§fHLT©T, !§-»'Maxwell Cooper M®I1I 

■el'o 2 $ ©iW'2t'l)5; a?:ibt 

v'ifo «k t> — <s>(Dmfåtfn-efotu^ ffttStt 

S \- a '^ = Jé 2 J l da l 2 + J |(d + nia)<I>| 2 (2) 

Z.ftbt'to itojJK &©"C. &Ttt— WL<D^Mn t?fifÉLSt' 0 
Z<D Sit®^'—i^jÉtto©T, ;*:t&^r — tt©Tfc't it. fPffl5[a,$] 

(i, 27r-periodic compact scalar field A 

flAa + dÅ, $H>e“ inA $, (3) 

©fcttW^T?*!^ A;6 s 27rMOT4£f#ott iltt 

Wilson loop 

VL (C) = exp J a^j 

©d^f4/5 i bli>f<£tti;'f~o OS 0^ Ærøy— v^jÉ©^ ttT* 

W{C) ^ W(C)e^c x (5) 


(4) 


tt&S:bttT?f ‘t'<T©ggD/;:;L-7' > C' tto©Ttt© phaseø^w 1 -C&ZfztblZ, A 
tt 27 t Mrøtti'tt© il ©tt Slt/C 0 ^' — v^MIratt Lagrangian fzlfUfe K Z © <L o tt;ttif - 732 

fåL © normalization £ Zsfgfé L X tø tit) X /Em ct ti & (D ~Z\ Z(D normalization tt—S ® © S tt ^ 

©lå©ff#ttlf tt^ttttflÉ^igT^'Æ) 0 St 0 Hifc 0 ttf© i -5 ttHøtt pL&frt) li 

Rff^j*fflMMi&©tf#T*ttM^*V'3: tt **#©©■?* S ti>$> 0, mX^Wt 

zz-eit, h*°P'tt'^^ttSft©ff#©iltt <t <<&b*i5t>© (© 

liD&it®W©iitttt&D zcD^tatø'— y^.Wk<DféMifat> 

y—$>#©&£ ttH#Sft©ffi£©Hi;/c 2&7cfflffi M 2 itttlt 


da € 27rZ 


/m 2 
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tt ©5 Dirac©MM^#£$i/cLT©T, ,MSt^ /Pa Sgtt: © <fc o *£?-&& 

c?T^ _h© Lagrangian tt ttH©T I 21 S IL /L/?P Cooper tt wine-bottle potential 'SrJlILT© 

S tt il tt L S L i -5 : tt(<L) = - 4z 2 ) 2 0 Zot6t. $ ©*£ £©Mb t'ttSTtt©©"? 

fgxtt;L=¥-M*fift-rSi:A?ttMLTfeS$^-5-t?-r 0 ioL Cooper*f©i§$ £ 
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v 
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exp (i<^(z)) 
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< 31 k ibA' ^ ^ tto ttttT?, ip(x) & phase ©M b #' £1^ bTl^T, 27r 

MRØIÉ^ifon ©Att b^x^-iÉ-C-fo tttit?, {gxAibtt'-MJIlratt 

%>$ = t/ K d( t~ na )l 2 (8) 

y— ^©MiMtttt— ^tlip'Higgsilfftt'Ittt < ^liØ'eo^t'Cilbi L/c 0 
ttrølSfmttMItttVy 7bttll©T©tt©tttt<''tttt v ;ttD Sttttb $ bl: 
tl'ito £tt, tt'—ytt#ttO©T©MljtjfS^ttb 


na = d ip (9) 

k tt -o T l'T, ttStlJI ^ tt 13 <( Cl i: PtttlS Lty- tti|§©!j<t c? tt da = 0 ft #1 tt L S tt tt 

b, Wilson loop 1P(C) ©ffitt C ©Ulrø^tt'tt^tt O £tttt 0 llt\ b-7 

X T d ©l§#biJfffi 5 d ©1§#£# #T, f nf tli S/5 s Mi t- § t * J U i -5 o 

£tt, Jfffi©lt# tt^S^) = O A'ttttb, ttAT©;l/-tttt—jåttllicÉbjttiitttt£tt'-et S 
tto iot, tbSf;© Wilson loop tt C & — ,#ttlHtt tt k T? 

W{C) = 1 (10) 

ttcfOStto -titt, ^®±-eJIii©^Stt 1 O Ltttt©tt k 4ittltl>itto 
-A, b -yTsCDWj^ Tii{T d ) = Z d tt®tt\ d {Øøtttt - k ©tt t tt©g#tøtt;P-tt S 1 } 
(/ = 1,..., d) tt/?/± tttto — titt, ri (Ø © tthal tt) tt Polyakov loop tt/J-Htt' J t aoTPli 
tttttt©"T:'tttt, tt© i 9 tt# Polyakov loop ttttl/T, 

P(Sj) = exp ^i J dx I ai^J = exp (^~ J ckrtr?/^ (11) 

tt<^© 27rJI|g§ttttb Z n phase ti£tto #Utttt, ^©SEfå^BT, h-yX© 

#MI^£L, jfe/G {0,l,...,d-l} fcLT 

27r/c/ 7 

^ = 2^ —£-æ (12) 

7=1 

ttttottttrø^^tttltttttttttttttto k'(D {£:/} ©ffi^Utttltaittlktt— ttlEtt btt©¥tt 
ttCtttt-S®"??, h-yXtttt n d fil ©S^ttlÉ 31 ttå - £ tttt 0Stt„ SM© b tt°P tt —tt 
ioTiSrøStItS, tt©5 btt°PttA;M%/?©tt#r£Jå'ått tttt 0 

SM© btt 0 Ptt-£^Ittt^#å©ttItL < g,#£tttt, tttifiAI®£#Att6tt 
tt^lUtl^Stto tt tt TA' -5 Affitt©t3tt'5MS2fM©tt k tttttt, tt ©ttA'tt Cooper tt©M 
igttyi tt T © <5 © tttlllttA 6kk tt'tt t S tto tt tt L, tt © Ml 0 tt tt A ©MS^f ©tf Mfitt 
fåtttt < ttlttt btt©tttt>, St^©A^ $tt 27r/n ttMttbll^tl, tt tltt'AfSrøSralttAtt^S© 

t © tt Bt tt xs tt n f@ ffi s tt ^ tt tm p s tto urn tt mm * mmt s tt © tt, ssurøs * is® 

LT, ttti^M'fS^fMtt bttidiltltt tt tt tt tt—MI ttlttt AS L i 9 0 SlflJlliMfSlSdtWAidltl 

SBttttftAL&©©-?, ^MlafttMPlr^ttttMtiiDSttrA^, -JUttlttttt ^©ililtt 

Aharonov-Bohm phase © ^ tt tt ^ t 1/ S tto tt titt, MlS^M^pÆI^MlnfrøraltttbSBDttfflS 
mwmt 6 tt £ £ s B* tt tt © ■tt, tt tt 0 b tt D tt tt A$dtt © ttft S: M tt tt tt tt'tt t S tt tt o 



Ui9 0 BCSSféafttiSMØBtt^M ^jfotl'5 
©T B i 9 ? Ginzburg-Landau(GL) Sirat:' 5 £7(1) 

tt titz B m v 'tz < * o T B S i' i; 1t>\ tf— ^14 tttfSØ*] *% ^{t £ i±* l' © T •?• 

^fcftfMÉ'Ctt* 0 y— '^Ulfé Utbil Bl'5*#£flXfttfM:& 1 tt±tt.&l'B\/'5 

4T Bti£l±Å,:fr\ ^fttt^M/^tø*SlfPT^;^b;fcMtøtt#MØrM^H 1: £:#;iTl'å tt i: tt* 
0 , Mk/rMIlS'® Sflfå'filLtt j; -o T & ikUlh -5B©’5 : fcB ; fcB© Landau ©#X.^J tt ttf&o TV' 1 
£l±/Bo 

fcfc\ fc'-^b < ^B#B BTttW*©&6MfittGL7*©*©ff#7§-Tttå; 

- -5©-5lftÉU^*ttBttttf£*Åb*^o*©/£BJgt>ti£'t"c, BCS®fK2§£ h^n^'* 
;Hfcj?B<&*f ck -5 li^Cofcølifo B&B©tt BTt~ 0 fått, #Rljiy'—i/'SM©KDjÅ©£: 
tt* tt *» B A\ £M:S-*-;h$j|l©lÉM B©o*ttB£Mtttt©J;9 * tjSfrTS# $ ti S tt 
i: B * 0 £ So 

3 Higher-form symmetry 

ilt*}; D-fctt-f B* 0 tttitt/ipjrM#?©W#fit?®as 

t 5 ck 9 *M^©14/7fflT'tt*©t>ttT'S:^b, 14)7 B btlits^b tt:H£T'©^fM4©ffi 
^0—ISft^''^*©ttØj3£>/5 i t:'tto B*B, &Btt’å#/iFjTM#H : -£:fFttT B£x.tt\ 

;*'B'/B*tt*<£> b:**WJTT'&oT&^©$S#ffitttK#/£h&'S tt O ttHit BSot, 

fflfS^BSfåøttV^øttttoT BSlttto ■?•©*&, M£N§©S!m©^-— * U — 

BH-åt" å tt -5 tt&ÆtBo©JMgtt*©B Wd£i±Å, 0 
Higher-form symmetry tt^© ck O *?^l^tt®JÉ5M®^©tt'fo ck 0 “IS©fj£?MB BT n-group 
symmetry B l ^ o * =B © =B S> 0 ik S $\ tt tt T tt higher-form symmetry tt f§ 5: Pfi 0 S S 0 tt © & 
tz 0 © f£ tt tt © røTtdl tt ?§M B T © S © T\ ^ * -- Jt£f k jW * © * ttM T D £ tf * 0 

3.i 

Higher-form symmetry ©f{J tt, EgMØMtftØ^fMi&ffC^li B T fc i* S So i S, MS-TJ^T 
»ft£Bo/ckttttt, ray ®^rø E 1^/C x tt*ST å^ÉT'fa;i*£S^ttf:£S, ^tSb-77 
B £&S 6 T © B S Srt\ iiØtttt-fraØ^MTttÅ© -5 Sf^øMØrtt B ffltt ©S © T oBl 

tt ttTtt»©/c&rø^ttG ttfS^rPS B S B±7 ffl^ftSWøSftTttØf^B^rø^E 
30 16 ift g tt * l' © T\ *ffM4 tt''' 5 )l b — 7 tt B $JÉtt 5 tz tt T * <, ^ 7 S ¥ - jlSltt -r 7 
7;hB£jÉSSttB£g>f<ttT=B&£S?T'So <fcB, ^xT®a$tiS/ipjTM#?tt«fåT 
iSa:©*t*£i$il5ttBSg$Btto tttlBø^SØlé^lB BT, D = d + 1 #ttt©i§©S 
fra tt *f B T *f IM4 tt& © £ }® * t T © £ Ih B f S [7] 0 

• # codim-1 ©SP^SM Mn-i t g£G tt^BTl!7 U g [M D _ i) røtt§„ 

• [f s (M D _i) iåtfiMSISCtt, tfD-jØMT^It^^ 

. ^©MIIMMØttfiÉP: H 9 i (M d _i)H S2 (M b _i) = C/ gi92 (M D _i) 0 



• Oi{x) cov'tåi HU y ? t S D ~ l G ©<fcå^fjl i? t 

Gg^-^O^æ) = Rj(g)Oj(x) Z&WktZo 4©G^, 4>4 < G =fc * S O Col't i? ^ 1 0 

0 7l/-A-»ttø GS§©JS!ÉTd}T < å£PoTOårø^fM4 

(±^:T 4 ti b i 'Mtz G S to 

iSG©©^# T, M d _i T 2o|:^ltf;J;J(:^©M?: p T^gTSåMIf U g (M D _ 1 ) 

2Æ«GT©SlG i ©f Wi M d _i Sr^fM^lélH-f b GT&&OG09© 

££6~b"tt\ 4 bl:x^;^-MSlfif-© VDLG^J^få C i: £H>f<G4 
— #@©^#®S -5 H M d _i £{S®G:>Iic^ØGT ; fc.g©4 G 44 O St~ 0 ©SO, 
^IM4^JftG(icodim-l © rT$ 4 b lo 4 G, £ S £<£>5 3: J:^t*t^to 

XtWS^É^Ø^TfKtlTO-å/GG' 9 /GtS, ODLRO (Off-diagonal long-range order) T'aeHG 

s-r 0 ©so, 

{Oi{x)*Oi( 0))^v 2 ^0 (13) 

—frM S4Wi4 G t 4, ^^tt£ s É^tø4$£ti4 G fem G S to £ © S 9 4ffl#J4 
4G£-S6©fS, b4H#S±T'!i, 

Wtfe-’f -tf n 4 4 5 /cfet'to O 7 S X 4 -4Nt?fS4'±ItiT © <5 © {S -I ©«#MPSTx. b ti S 
JESXp pure state ©Jtfan"G>1t4 4 -5 i G GT© S 4©, pure State 4 — ©IX O 4 “S 4 £ 

"?©©*> ®*ffM4©fi£ti©ti!É £ —IX G S -So 


3.2 p-form symmetry 

tlStiT'^ifYc 4 ©©^#£M4Y4 ©^Xt^PtSøTElIG "S -5 aZSJ§£:IX< 5 G, p-form symmetry 
tSY©É^4-MtG GT?ÆY6 4 fc^-etSt [7] : 

• # codim-(p + 1) ©8B#£M M D _ p _i b 5 GG 4*f btg#R G s (M D _ p _i) røS#5 0 

• G s (M D _ p _!) M d _ p _i ©a^^W^T?*S 0 

. ^©MIIM4fiÉ9: U gi {M D _ p _ 1 )U g2 {M D _ p _ 1 ) = U gig2 (M D _ p _ 1 ) 0 

• piSjc^XISiy G p fe-QfemO l (C p ) C©l4C p t:'J £ 

#4SG, G©*S^3®ilT?l7 s ( 1 S ,£> -P- 1 )Oi(C , p) = Ri{g)Oj{C p ) G£&-få 0 4©G^, 
4 N 4 < bbSiliO 4©©T R S lo 

4 tt b 4'lif 4 4 tl-5 G if 4 p-form symmetry G 4'S> -5 G fétÉ G S "So — $$4, p > 1 T'(SXt$PfS 
G(±7-^;H¥4&0 SlTo Wifi©Xmtt(Sp = 0®lI^4-r^b, f®Mt-Ml:4ot 

©sts gl§Mti£ti!iG4 o, ©7x v i) - s# å/: o g, M©*tWSTT 

4 G (S4T'4©#4-S 4 G/^'T'g-, )£^#< ©J^jR4b!fi 1 ©4>oT©S'So 4©J>/cO©fX 
— y XfSMrø!ra©:YMTfiÉ< 4b£PbtiT©4S -OTtYG *t©fI!ra£aM^6ltffl4'y-4 
t&s 4iiti4ti4©fS4©tx^©m«'e-r 0 

p-form symmetry 4tt GT, É^W^^14©$£tlti ODLRO GT, (jÉ^04^ O )4<4M 

Y©4GT) Gp £M#dSfIPSGG4 44^< G4Gt4 


(0(C P )) A O 


(14) 



B 4 å B B B B T/E m ISto B tltt^ttf — 4'filÉiØPH B3A© k Higgs Wilson loop ©f M 

<5i§£©T'|Z5j[Jf <5 ^ k ©ft£iilttt4o Tl' 1 t it [ 8 ] o ^IH, SU(N) pure Yang-Mills JSfÉtt’t Hooft 
magnetic flux f Attåålftf eTjIiT' h 4fO 4 4 4 o T tJ 0, Wilson loop © iV-ality 

T IJlJj -S Z N one-form symmetry f aeH ISt« B -5 gluon f' adjoint 

ttjSf S ©T, Wilson loop ©!§?!!© A-ality ttMffil b #' T #lS Itt well-defined 4HlfnTtt 
B©5^fSø^4gl§f lE^flf 6ttlf[ftt4oT©tf 0 B©Bt, BHB3Å©fflTtt 
Wilson loop f'ffiiWJt:;© f A© one-form symmetry fåfåtzt ITtJ 0, Higgs fliTttil ttf'ffl^iØ'O 
ttfKttT©<5 31 k B4 0 tito ©tO, Wilson ©flisiiB Af— Afilra©fli©[ZS[Jtt, higher-form 
symmetry t1? k BT'a'f’ABif© Landau © ffl® il <& 4f B B AT if -5 © T f 0 

Sat't'y 4° Aplj©T©T, c? b B higher-form symmetry A'É^aØ'xlB'®tlT©<B 4 b> Att 
tt h flfp AAAftlf B4oti'Sto :©lltt hf°n 44;Ll%jf tt^llBl%j?fflABwf t 
f 0 B ©Stå-A b BCS tiS 0 3M-o T A t f 0 

tf, BCS M / f5^©tftilfMpffl (2) t><5©tt (8) BttZ„ one-form symmetry At> 0 St 0 B©B 
k IfT/Ef {44 0 B, EflfigBTioÉf Sli’io fist© dynamicalttlflSSlittphoton a 

(UlfnT 0) il Cooper pair <1> (fjlfnT n ) Tf 0 B B T, UlfnT g € Z © Wilson loop Wg(C') = (exp i f c a) q 

(ornmå*tmt&zkz^xÉito ©to, 

Afii^SBB-OJiSftttABTf A, B:ftttMfØ*]Bls,[flc©<fcåfigTB i 5 A 0 MfMØ*]Btt 
HfnT n ©fiif-Af jtScf^Mfl# 0 3M B t f A b, 31 < A b MtlttllflÉfltlnr A g k q ± n © t © ttE 
3!]©tt-tfX„ BAB, g k q ± 1 ttEHUA© < fctfTf. B © B k tt Wilson loop ©€#£ Z n 
B BT il] 5 i i AT A <5 B B ^SlRt BT0, Z n one-form symmetry At> 35 B B B 4 0 tf 0 
ffiUB Z n one-form symmetry Af S il V' p B il tt, gauged GL fSøra (2) il BT ttf ttA Higgs 
ffltt f o T t 4 < T TiE B ©±HgTf (A A B, fjtUtttt GL flftgffA Higgs ffl©trMIÉT 
li|)ii(±ftlBTfc'tSt)„ BAB, f ©B -S codim-2 © bdiPA'AA 

APåfflijiXf <5 ®ttf B IH tt f Hf <5 ®T\ B B Ttt Higgs fliTØfJj-nttfSf PS 0 tf 0 Higgs 
fliB#l^f PStttt^f ttftjfi-T, one-form symmetry ttMiS^Sfinl© world-sheet B t oTf 

tiå, B Attf B B AdttEtfo tf, B©M#f Affn 4AA4B BttMSfVy fAll© 
T © 5 © TfåP hI® fflSfPffl ttB % 4 S B ii 4 b, jgtøj 41* 0 34AM A £ IXtt tt-4 -5 4 o T 
© 35 B il Af/L© t f o B ©Mf^/Efti^iii 5/cfeBt®tB Aharonov-Bohm flux f M 

il Wilson loop ©5^j^lM#tt Wilson loop © Z„, 0 t f 0 

$ T, Higgs fløTtt Wilson loop ^^Ml^lJjBf^ O ®T\ B LtT jJifS)Bl* 0 1A© (t h df P 44 th 
4iItB4otB§B Otto B tttt4B/5ftWtt:f i?XBTV^S©T'B i 9 t\ B 

tttt4© il t> 0 T, Z„ (D-2)-form symmetry BTl^S B ^ 4ti>4 0 t f 0 Btttt, TB© 

GLfMøra (2) Btt#thB4t : '-o4ttWtT, Higgs tilfMpraBT'T < S emergent 

symmetry T't 0 B © B ^©fjtfnftt, ttlLf' Aharonov-Bohm flux ©ioTl'liMfS^Stiil© world- 
sheet Tf o ©tO, 5fe?Sn8øra B tz fil ^Ø'O BfKtlT V' S Z n one-form symmetry © dual B4oTl' 
tf o B©t-54BBtt, Abelian 4ttWtf'St§Ø^B^tlS B tCgB S, — IS0^4fH^Tf 0 



4 /\ K □ V^IS-^COJ"tf Quark-Hadron 

b e/tDLt£ti? (©—*P) Æ Landau ©tØ©Æ‘ifttt$IlÆ-IAii', J^'9 0@t)T'higher-form 
symmetry i3 l' 1 o |lf L©?ttM4©tlfcÉl£#A L S Lte 0 tttlttdlD, JtbFtØ £ ESlItt-S Æ12II <L 
L T T § Mi ÉtJ tt t(Fi4 © DJ ti tHiS ilitk^C^o/cØ'Pto 13 13 t? tt, higher-form symmetry Æ 
QCDtØEI©S?tm3j£;fØLteH?!]L bt, |l#t>APCTP©Ji;B ; ÆLtt4oteCFLtØ©ffl^tt© 
©Tffiflttftgti'LStto 

tu fil <L tf -5 © tt, Schaefer-Wilczek © quark-hadron continuity scenario Tit [9] 0 31 titt, SU(3) 

7 qcd £#Ateii ^tt, coior- 

flavor locked (CFL) phase i3 IPptttl<B il 7 — MtSbUtØttti Æ 7 IbSPS^^feTlnJ L 

©5Rti©©£-©£Æt~©T, tttlQtt^LtØT&Æ, il © -5 ±3St?-fo £T, Mtt^Stt+ifr 
ia©TO^#^.tltt\ Landau lÆ4M^©MBTtt^+Æ'T<fcS 0, MÆtØL btt 

31 ti b L £ O £p (i tt 0 fistel TsMt i Æ'I?T'lLo QCD ©fj§-n, MfS© continuity scenario 

tt«i^snS£3i$tis©-eL i o*\ ÆtiLT, itts^sot'bt^i 
31tltt©©T, ^tt2©ttS4S®T'tt4©£)>L©'5liiAt s ØfS Lte [10] o ^3ttt, CFLtØ 
T'©øtt^fJ§)fr {£!,£;Mlfilt13 ilt:', CFL minimal vortex ©MI D T test quark ^ —‘MI AMÆ i3 Z 3 
phase t s T 6 , L © 5 31 i3 A'|§M $ ti S L te 0 i titt, S il A ifJfctS BCS M{S*lTti!É L te 31 
£(D n = 3 ©flM-tt AtLStt o t) 7— A'+Ætt screen $ tlte^ KP ©©filMTtt -3 © j; p 4 Z 3 
phase Adl-5 <L tt#A tt < l\ i3 © 5 31 i3 T quark tØ il hadron tØttH4 b4<Ttt4b4©, il 
©?3lLt^3g£tlSLte 0 Æ© —ÆT, Z©Z 3 phase ©iÉBMttfåttl3StlT©S Lte 0 

ÆLT, jÆrøi3|l#tt31®rHS£tttM4®ÆflTM{SLT, ttåif4© g IgØ^J^tlÆ higher- 
form symmetry Æ'å'©tl#^tt -5 13 il tt L S L te [11] Q BCS ffifra £. IH©, CFL tØT© Cooper 
ftTS><B diquark tb 3* ^fMttjSttS te© Z 3 one-form symmetry AlMlilttDJfJ§A tlT© S "ft Æ 
©—Æ, QCD TttÆ 7-TOtttt^T+Æ'MSEUt? screening Æ^tt S ©t?, M4<DLÆ© 
Æ ilt? Wilson loop ttfg^fDb^' — t?tt b Æ°P i/ Æ ttlifFttMx. S t 0 13 ©ÆtlttÆ© il, 
CFL tØ tt t51' T tt Wilson loop tt Jl -o T $ ti S Z 3 two-form symmetry t s É0 Mi L, 13 © Æ> it 
t? CFL minimal vortex © world-sheet t^'lltlnr Æ t# o T © § 13 il tQotP 0 SØL ©S 0, AtS©^ 
te Z 3 phase tt 13 © emergent two-form symmetry £h CFL tØTtttfclL-S -3 il ÆslRS L T © S tt 0 
S«tttt, BFflfÉÆ CFL tØ ©tf kilfS fra £ L T*im L T,ÆÆ Z £ £p'T t S tt 0 

ttrødl'pttM'Sil, Z 3 phase ©ttthte tt TttilÆtØ L LT©lål© ÆØÆIilb S tt tt+Æ"Ttt4© 
ttiit s 00b^tttt0 Stto »tm#£ÆÆt£ttT4<Æ©g»4ÆRtiÆ#A4^Pg0tt, fg 
i^ÆlbÆ'—ÆkilSprattfR L © É 03® iMSttÆ c? 4©4 L Tito ©S 0, CFL minimal vortex t s 
IH L3A© L tlT © -5 A L? t At\ quark tØ il hadron tØt s SÆtØ L L T |r] L 4 if t 4 L © 9 [o® 
©fIIRtt4-oT©Stto ÆLT, tt©ro1M©^TttMMSl©ÆMTÆ< £>>b:£ØbtlT©Stt : M 
^utSbJtlM © Pal tt tt log Æ° Æ © '> f tb 

F(i?) - ln(i?) (15) 

MMSiMttIHLIA© btiTl^fo ©SO, Ipfratt CFL tØttttt!]^^J&Z 3 
two-form symmetry S) S &M=E tt tttlÆf^oTD 0, quark-hadron continuity ttM^t^® © 
IFt0^t«^tlS, i3©9 LilttttO Stto te te L, LtlttQCD^^ ;b b-T©©S)Æli 

M^T2©©a^SÆliic0^tt©4<"tt ilt s T^Æ, L©7^5lT'tt^b, f#®©-©©® 



Wztb 6 Y y '> y 5 A» Y' 5 A»l± c © X o &M®J^ 

tø&SIt å^MXtz dynamics ©3®Æ*&g^ rT^T*& å Cl ^ (i. 3SP LTfe' t fcl'£ Jgl'i; ~t 0 

5 Stå tC 


M^f4©fi^f4tt ! fÉjSt:'{i^^©-5'^/5 i bl#0 3MUi(X.btl, 40®f-Vf|)S Landau© 
få©#Sf-Rgbf i ii*&:^®T*jl{g£ftLi;t' 0 ^bt, fÅl©iI^I^f--7-eJ)l)I?i(D 
amufc'V't:. M4/5 i b*lÉ?^'e'a' l fefcipMjAV^iM>5 i bM/c^ t{z, 

itt©,iu#<©iii'io^o11su/: 0 mbS 

særts/c*, tz< ^©Stlyw 

fe'ict QCD ©£/£M&ÆttW&W®Æ s BJ3b7bH::T*tå©TH±&l'T*L i ofi\ L ©fBl^'^ 
©T -5 -&m U'ffi&©£ o^^^^o/c©-e*ti«'^©-e“To 

^ b ^: < ^ A^. M< A/^^iÉf-L £tL ;£*!£#< to 

frtd£H©/c#]ffl£/U éKffl2Å,Kli§i©]t£^LT. 7L©fB<i£i?t© < < t) /cl^S©^ 
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